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Abstract – An experimental population (1216 lambs from 30 sires) of the Inra401 sheep was
created in an Inra ﬂock to allow QTL detection for susceptibility to Salmonella infection, wool
and carcass traits. The Inra401 is a sheep composite line developed from two breeds: Berrichon
du Cher and Romanov. At 113 days of age on average, the lambs were inoculated intravenously
with 108 Salmonella abortusovis Rv6 (vaccinal strain). They were slaughtered 10 days after
the inoculation. Several traits were measured at inoculation and/or slaughtering to estimate
the genetic resistance of the lambs to Salmonella infection: speciﬁc IgM and IgG1 antibody
titres, body weight loss, spleen and pre-scapular node weights and counts of viable Salmonella
persisting in these organs. This paper presents a quantitative analysis of the genetic variability
of the traits related to salmonellosis susceptibility. The heritabilities of the traits varied between
0.10 and 0.64 (signiﬁcantly different from zero). Thus, in sheep as well as in other species,
the determinism of resistance to Salmonella infection is under genetic control. Moreover, the
correlations between the traits are in agreement with the known immune mechanisms. The
genetic variability observed should help QTL detection.
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Table III. Basic statistics.
Unit Numbers Mean Standard
deviation
Minimum Maximum
IgG10 % 1126 8.7 6.5 1 50
Var-IgG1 % 1123 15.0 16.1 −9 100
IgM0 % 1126 17.7 8.2 1 49
Var-IgM % 1123 87.8 36.1 −2 195
BgLN g 1 1128 1046.2 2302.1 0 30 350
BgRN g 1 1128 965.8 2163.9 0 24 106
BgS g 1 1127 1.8 4.7 0 56.3
WtLN g 1126 4.6 1.6 1.5 13.7
WtRN g 1126 4.1 1.3 1.4 11.0
WtS g 1127 45.8 9.3 23.7 98.6
WtrS mg · kg 1 1127 12.7 2.3 7.1 24.2
loss-Wt kg 1129 −0.2 2.1 −4.7 7.6
nodes and the spleen sampled at slaughtering (WtS, WtRN, WtLN). Despite
the initial objective of 32 kg for the females and 38 kg for the males, the weight
at vaccination Wt0, varied between animals, and the spleen weights were also
expressed as the proportion of Wt0: the relative spleen weight (WtrS). Finally
the body weight loss between D0 and D7 (loss-Wt) was itself considered as a
trait responding to vaccination. Indeed, the growth rate after vaccination was
largely affected since the gain of weight varied from −8 to +5 kg within 7 days
while it was about +1 to +6 kg for uninfected control animals (Tab. III).
The elementary statistics concerning all traits are given in Table III.
2.3. Statistical methods
2.3.1. Analysis of the trait distribution
Deviation from the normality of the traits was assessed from an asymmetry
coefﬁcient g1 and kurtosis coefﬁcient g2 [49], and from the Shapiro-Wilk
normality test [47] (SAS® UNIVARIATE procedure [44]).
The traits showing a strong deviation from normalitywere transformed using
the logarithmic transformation (Log10(X)). The transformation was performed
on the X = Y+k variable, where Y was themeasured trait and k is theminimum
integer value such as X is always positive, in order to allow the transformation
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